In vivo and in vitro sensitization of leukemic cells to adriamycin-induced apoptosis by pentoxifylline. Involvement of caspase cascades and IkappaBalpha phosphorylation.
The aim of this work was to investigate whether in vivo and in vitro pentoxifylline (PTX) sensitizes hematological tumor cells to adriamycin (ADM)-induced apoptosis, and to investigate the involvement of caspase cascades and phosphorylated forms of IkappaBalpha. Balb/c mice inoculated intraperitoneally with L5178-Y murine lymphoma cells were used for in vivo experiments and for survival studies. The U937 human monocytic cell line was used for in vitro experiments. Both cell lines were treated under similar experimental conditions with PTX and/or ADM to assess their effects on apoptosis. Apoptosis was evaluated by fluorescence microscopy with ethidium bromide and acridine orange staining and confirmed by electrophoretic DNA analysis. Caspase inhibitors Z-VAD-fmk, Z-DEVD-fmk, and Z-LEHD-fmk were used to investigate the involvement of caspase cascades. C-terminally and Ser32 phosphorylated forms of IkappaBalpha were evaluated in cytoplasmic extracts in the absence or presence of TNFalpha. In vivo, PTX (50 mg/kg) with ADM (5 mg/kg) increased the apoptotic index relative to PTX or ADM administered alone, time- and dose-dependently. DNA laddering appeared in lymphoma cells treated with PTX+ADM at 24 h, whereas neither untreated control, PTX-, nor ADM-treated cells showed DNA fragmentation. All (100%) tumor-bearing mice treated with PTX (25 mg/kg)+ADM (2.5 mg/kg) survived for 1 year, whereas the mortality rates of mice treated with either PTX or ADM alone at the same doses were similar to that of untreated tumor-bearing mice (28+/-3 days). Caspase inhibitors inhibited apoptosis more efficiently in PTX- or ADM-treated cultures than in PTX+ADM-treated cultures. Pretreatment with TNFalpha (10 ng/mL) increased apoptosis in PTX- or ADM-treated U937 cells. However, the apoptotic index of PTX+ADM-treated cultures was significantly reduced and the expression of C-terminally and Ser32 phosphorylated IkappaBalpha was reduced. PTX sensitizes hematological malignancies to ADR-induced apoptosis. An independent caspase pathway is involved in PTX+ADM-induced apoptosis. The phosphorylation status of IkappaBalpha is closely related via TNFalpha to the possible mechanisms of drug resistance.